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(S) Starter device. 

@ The invention relates to a starter device com-' 
prising an output shaft (36), an over-running 
clutch (47) and a stopper (39). A rotation of the 
armature shaft (31) of a QC motor (30) is trans- 
mitted to the output shaft (36). The output shaft 
(36) has a helical spline gear (37). The over- 
running clutch (47) includes a clutch outer (48) 
coupled to the output shaft (36) through the 
helical spline gear (37), and a clutch inner (49) 
which is coupled to the clutch outer (48) 
through rollers (50) to transmit rotation in one 
direction to a pinion (54) provided on the front 
end portion thereof. The over-running clutch 
(47) moves the pinion (54) forwardly and back- 
wardly. The stopper (39) is formed on the output 
shaft (36) in front of the helical spline gear (37) 
to stop the forward movement of the clutch 
outer (48) at a predetermined position. The 
clutch inner (49) has a cylindrical portion exten- 
ded forwardly which is supported through a 
bearing (52) on the front bracket (35) of the DC 
motor (30). The inside diameter of the cylindri- 
cal portion of the clutch inner (49) is slightly 
larger than the outside diameters of the helical 
spline gear (37) and stopper (39) on the output 
shaft (36) so as to allow the cylindrical portion 
to cover at least a portion of the helical spline 
gear (37) and stopper (39). Thereby, the starter* 
device is reduced in length due to the reduction 
of the over-running clutch (47) in length. 



FIG. 1 
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Background of the Invention 

This invention relates to a starter device in which 
rotation of the armature shaft of a DC motor is applied 
through a speed reducer or directly to the output shaft, 
and rotation of the output shaft is transmitted through 
an over-running clutch to a pinion thereby to start the 
engine. 

Fig. 2 is a longitudinal sectional view showing 
essential components of a conventional starter device 
which has been disclosed, for instance, by Japanese 
Utility Model Application Publication No. 53727/1980. 
In Fig. 2, reference numeral 1 designates a DC motor, 
the armature shaft 2 of which is extended into an out- 
put shaft 3; 4, a helical spline gear formed on the out- 
put shaft 3, the helical spline gear being made up of 
a plurality of elongated grooves or keyways 4a 
spaced at equal angular intervals and a plurality of 
auxiliary through keyways 4b each formed between 
two adjacent keyways 4a; 5, a stopper formed on the 
output shaft with an annular groove 6 between the 
stopper 5 and helical spline gear 4, the stopper 5 hav- 
ing through keyways 5a which communicate with 
those 4b of the helical spline gear 4 (the helical spline 
gear 4 and the stopper 5 shown in Fig. 3 in more 
detail); 7, the front bracket of the DC motor 1; and 8, 
a partition board. 

Further in Fig. 2, reference numeral 10 desig- 
nates an over-running clutch mounted on the output 
shaft 3. The over-running clutch 1 0 comprises a clutch 
outer 1 1 and a clutch inner 1 2. The clutch outer 1 1 has 
helical spline keys 11a formed in its inner cylindrical 
wall which are engaged with the keyways 4a of the 
helical spline gear 4 of the output shaft 3. The clutch 
inner 12 transmits rotation in one direction with the aid 
of a plurality of rollers 13. The clutch inner 12 has a 
cylindrical portion 12a extended forwardly, and a pin- 
ion 14 is cut integral with the cylindrical portion 12a. 
The cylindrical portion 12a of the clutch inner 12 is 
supported through a bearing 15 on the front bracket 
7, and supports the front end portion of the output 
shaft 3 through a bearing 1 3. Since the cylindrical por- 
tion 12a of the clutch inner 12 is supported through the 
bearing 15 as was described above, the outside 
diameter thereof should be equal to or larger than the 
outside diameter of the pinion 14. Thus, the clutch 
inner is relatively large in weight 

Further in Fig. 2, reference numeral 17 desig- 
nates an electro-magnetic switch mounted on the 
front bracket. When the exciting coil (not shown) of the 
electro-magnetic switch 17 is energized, the plunger 
18 is magnetically retracted or moved backwardly. 
The plunger 1 8 is engaged with the upper end portion 
of a shift lever 19 in the form of a fork, the lower end 
portion of which is engaged with the over-running 
clutch 10 to move the latter in an axial direction. That 
is, when the shift lever 19 is turned counterclockwise, 
the over-running clutch 10 is moved forwardly; and 



when it is turned clockwise, the clutch is moved back- 
wardly. Further in Fig. 2, reference numeral 20 desig- 
nates a torsion spring which is adapted to restore the 
shift lever 19 by turning it clockwise, and thereby to 

5 return the plunger 18 to its original position; and 21, 
the ring gear of the engine with which the pinion 14 
meshes when moved forwardly. 

The above-described over-running clutch 10 is 
mounted on the output shaft 3 as follows: The helical 

10 spline keys 11a of the clutch outer 11 are passed 
through the through keyways 5a of the stopper 5 and 
then the through keyways 4b of the helical spline gear 
4. Thereafter, at a small diameter clearance groove 3a 
formed in the rear end portion of the output shaft 3, the 

15 clutch outer 1 1 is turned by a half pitch of the keys 1 1 a 
until the keys 11a are set in alignment with the key- 
ways 4a of the helical spline gear 4 on the output shaft 
3. Under this condition, the clutch outer is moved for- 
wardly, so that the clutch outer and the output shaft 

20 are coupled to each other by helical spline engage- 
ment In this case, the front end faces of the keys 11a 
of the clutch outer 11 abut against the rear end step 
of the stopper 5, thus inhibiting the forward movement 
of the clutch outer 11. 

25 Now, the operation of the starter device thus con- 

structed will be described. Upon energization of the 
exciting coil (not shown) of the electro-magnetic 
switch 17, the plunger is moved inwardly, to turn the 
shift lever 19 counterclockwise in Fig. 2. As a result, 

30 the over-running clutch 10 is moved forwardly to 
cause the pinion 14 to mesh with the ring gear 21. 
When the plunger 18 is moved backwardly as was 
described above, the movable contact of the elec- 
: . tromagnetic switch is also moved backwardly, to 

35 engage with the pair of stationary contacts thereof, 
thus completing the armature circuit of the DC motor 
1 . As a result, the armature is rotated, and the rotation 
of the armature shaft 2; that is, the rotation of the out- 
put shaft 3 integral with the armature shaft 2 is trans- 

40 mitted through the over-running clutch 10 to the pinion 
14 to rotate the ring gear 21, thereby to start the 
engine. 

The above-described conventional starter device 
is however disadvantageous in the following points: 
45 That is, in the starter device, the cylindrical portion 
12a of the clutch inner 12 is large in outside diameter, 
and therefore the clutch inner is large in weight, as a 
result of which the pinion 14 is not smoothly engaged 
with the ring gear 21 . In order to mount the over-run- 
so ning clutch 10 on the output shaft 3, the helical spline 
keys 1 0a of the clutch outer 1 1 are engaged with the 
keyways 4a after passing through the through key- 
ways 4b, and then the clutch outer is moved forwardly. 
Hence, it is necessary to space the rear end of the 
55 dutch inner 1 2 from the stopper 5 as much as L, and 
accordingly the over-running clutch 10 is extended 
forwardly. as much, with the result that the starter 
device is relatively large in axial length. 
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Summary of the Invention 

Accordingly, it is an object of this invention to 
eliminate the above-described difficulties accom- 
panying a conventional starter device. More specifi- 
cally, it is an object of the invention to provide a starter 
device in which the clutch inner is reduced in weight 
to allow the pinion to smoothly engage with the ring 
gear of the engine, and the over-running clutch is dec- 
reased in length, with the result that the starter device 
itself is reduced in axial length. 

The foregoing object of the invention has been 
achieved by the provision of a starter device in which, 
according to the invention, the inside diameter of the 
cylindrical portion of the clutch inner is slightly larger 
than the outside diameters of the helical spline gear 
and the stopper for the clutch outer which are formed 
on the output shaft, and the outside diameter of the 
cylindrical portion is smaller than that of the rear end 
portion, with the over-running clutch being reduced in 
length. The front end portion extended from the cylin- 
drical portion is made smaller in outside diameter than 
the latter, and a pinion to be engaged with the ring 
gear of an engine is mounted on the front end portion 
thus designed. 

In the starter device of the invention, the cylindri- 
cal portion of the clutch inner covers the helical spline 
gear and the stopper for the clutch outer which are for- 
med on the output shaft, so that the over-running 
clutch is reduced in length. Furthermore, since the 
cylindrical portion of the clutch inner is smaller in out- 
side diameter than the rear end portion thereof, the 
clutch inner is reduced in weight as much, with the 
result that the axial moving member can be readily 
moved in the forward direction, thus allowing the pin- 
ion mounted on it to smoothly mesh with the ring gear 
of the engine. 

Brief Description of the Drawings 

Fig. 1 is a longitudinal sectional view showing 
essential components of one example of a starter 
device according to this invention; 
Fig. 2 is also a longitudinal sectional view show- 
ing essential components of a conventional star- 
ter device; and 

Fig. 3 is an enlarged diagram showing a helical 
spline gear and a stopper formed on the output 
shaft of the starter device shown in Fig. 2. 

Detailed Description of the Preferred Embodiment 

Fig. 1 is a longitudinal sectional view showing 
essential components of one example of a starter 
device according to this invention. The starter device, 
as shown in Fig. 1 , comprises a DC motor 30, from the 
armature of which an armature shaft 31 is extended. 
A small gear, namely, a sun gear 31a is cut integral 



with the front end portion of the armature shaft 31 . The 
starter device further comprises: a yoke 31; an inter- 
mediate bracket 33 which supports the front end por- 
tion of the armature shaft 31 through a bearing 34; and 

5 a front bracket 35 coupled to the yoke 32 through the 
intermediate bracket 33. 

Further in Fig. 1, reference numeral 36 desig- 
nates an output shaft coupled through a steel ball 37 
to the front end of the armature shaft 31 in such a man- 
to ner that the former 36 is coaxial with the latter 31 . A 
helical spline gear 37 is formed on the middle portion 
of the output shaft The output shaft has an annular 
groove 38 and a stopper 39 for the dutch outer in front 
of the helical spline gear 37. The helical spline gear 

15 ■ 37 is made up of a plurality of elongated grooves, 
namely, keyways 37a spaced at equal angular inter- 
vals, and through keyways 37b each formed between 
two adjacent keyways 37a. The stopper 39 has a 
through cut 39a which is communicated with the 

20 through keyways 37b. The output shaft 36 has a clear- 
ance groove 36b smaller in diameter at the rear of the 
helical spline gear 37. 

The starter device further comprises a planetary 
gear type speed reducer 40 which is designed as fol- 

25 lowing. A plurality of planet gears 41 are engaged with 
the sun gear 31a and supported through bearings 43 
by support pins 42, which are fixedly embedded in a 
carrier 36a which is a flange formed on the output 
shaft 36 the rear end. An internal gear frame 44 is 

30 fixedly secured inside the front bracket 35, and has an 
internal gear 44a cut integral with the inner cylindrical 
wall. The internal gear 44a is engaged with the planet 
gears 41 to revolve them. The front end portion of the 
internal gear frame 44 supports the rear end portion 

35 of the output shaft 36 through a bearing 46 inserted 
thereinto. 

> The starter device further comprises an over-run- 
ning clutch 47 which includes a clutch outer 48 and a 
clutch inner 49. The clutch outer 48 has helical spline 

40 keys 48a which are engaged with the keyways 37a of 
the helical spline gear 47 on the output shaft 36. The 
clutch inner 49 is coupled to the clutch outer 48 
through rollers 50 to transmit rotation in one direction. 
The clutch inner 49 has a middle portion 49a the 

45 inside diameter of which is made slightly larger than 
the outside diameters of the helical spline gear 37 and 
the stopper 39 so as to cover the latter 37 and 39. The 
outside diameter of the middle portion 49a is larger 
than that of the rear end portion of the clutch inner, so 

so as to reduce the weight of the clutch inner. The clutch 
inner 49 is supported through a bearing 52 on the front 
bracket 35. Further in Fig. 1, reference numeral 51 
designates an engaging ring; and 57 a snap ring 
mounted on the output shaft 36 to abut against the 

55 rear end of the clutch outer 48. 

Further in Fig. 1, reference numeral 54 desig- 
nates a pinion coupled to the front end portion of the 
clutch inner 49 by spline connection. A stopper 55 
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holds the pinion 54 at the front end, which is urged for- 
wardly by a compression spring 56. 

The over-running clutch 47 thus constructed is 
mounted on the output shaft 36 as follows: The helical 
spline keys 48a of the clutch outer 48 of the over-run- 
ning clutch 47 are moved to the clearance groove 36b 
after passing through the through cuts 39a of the stop- 
per 39 and through the through keyways 37b of the 
helical line gear 37. Under this condition, the clutch 
outer 48 is turned as much as a half of the pitch of the 
helical spline keys 48a until the keys are set in align- 
ment with the keyways 37a of the helical spline gear 
37 of the output shaft 36. Thereafter, the clutch outer 
is moved forwardly, so that the clutch outer and the 
output shaft are coupled to each other by spline con- 
nection. Under this condition, a snap ring 57 is fitted 
on the output shaft 36 to determine the rearward posi- 
tion of the clutch outer 48. When, under this condition, 
the over-running clutch 47 is moved forwardly, then 
the front end faces of the keys 48a of the clutch outer 
48 abut against the stopper 39, thus determining the 
forward movement of the clutch outer. 

The starter device further comprises a shift lever 
58 for moving the over-running clutch 47 forwardly 
and backwardly. More specifically, the shift lever 58 is 
turned clockwise or counterclockwise respectively by 
the backward or forward movement of the hook coup- 
led to the plunger of an electromagnetic switch (not 
shown) (sic). A closing member 59 of rubber is fitted 
in a cut formed in the front bracket 35. 

The operation of the starter device thus designed 
is the same as that of the above-described conven- 
tional starter device except that, in the former, the 
rotation of the armature shaft 31 is transmitted 
through the planetary gear type speed reducer to the 
pinion 54. 

As was described above, the embodiment 
includes the planetary gear type speed reducer 40; 
however, it should be noted that the technical concept 
of the invention is applicable also to a starter device 
in which no planetary gear type speed reducer is 
employed, and the extension of the armature shaft is 
employed as the output shaft. 

In the starter device of the invention, the inner 
diameter of the cylindrical portion of the clutch inner 
is made slightly larger than the outside diameters of 
the helical spline gear and the stopper for the clutch 
outer which are formed on the output shaft, so as to 
cover them. Therefore, the over-running dutch is 
reduced in length as much; that is, it is small in axial 
dimension. Furthermore, since the cylindrical portion 
of the clutch inner is smaller in outside diameter than 
the rear end portion thereof, and the pinion is mounted 
on the front end portion of the clutch inner which is 
made smaller than the cylindrical portion, the clutch 
inner is reduced in weight as much, with the result that 
the axial moving member can be readily moved in the 
forward direction, thus allowing the pinion mounted on 



it to smoothly mesh with the ring gear of the engine. 



Claims 
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1. A starter device comprising: 

an output shaft to which rotation of the 
armature shaft of a DC motor is transmitted, said 
output shaft having a helical spline gear; 
10 an over-running clutch including a clutch 

outer coupled to said output shaft through said 
i helical spline gear, and a dutch inner which is 
coupled to said dutch outer through rollers to 
transmit rotation in one direction to a pinion pro- 
fs vided on the front end portion thereof, said over- 
running dutch adapted to move said pinion 
forwardly and backwardly; and 

a stopper formed on said output shaft in 
front of said helical spline gear, to stop the for- 
20 ward movement of said dutch outer at a predeter- 

mined position, said dutch inner having a 
cylindrical portion extended forwardly which is 
supported through a bearing on the front bracket 
of said DC motor; 
25 wherein the inside diameter of said cylin- 

drical portion of said dutch inner is slightly larger 
than the outside diameters of said helical spline 
gear and stopper on said output shaft so as to 
allow said cylindrical portion to cover at least a 
30 portion of said helical spline gear and stopper. 



A starter device according to claim 1 , wherein the 
outside diameter of said cylindrical portion of said 
clutch inner is smaller than that of the rear end 
portion thereof, and the outside diameter of the 
front end portion extended from said cylindrical 
portion is smaller than that of said cylindrical por- 
tion, and said pinion is mounted on said front end 
portion. 



35 



40 



45 



50 



55 



4 




5 



EP 0 494 681 A1 



FIG. 2 
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